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Fruit shape and pericarp micromorphological characteristics 
of Polygonum section Persicaria from China 
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Abstract Shape and micromorphological characteristics of fruits in 19 species and 3 varieties of Polyg¬ 
onum sect. Persicaria from China were observed and studied under stereoscope and scanning electron 
microscope!] SEM[]. The results showed that the fruits of. Polygonum section Persicaria are ovoid or el- 
liptic-ovoidD triangulate or biconcave or bieonvex[] attenuate at apex[] with a beak or not. According to 
micro-morphological characteristics!] the achenes can be divided into 7 typesD deep or shallow hollowsD 
cerebelloid omamentation[] paracerebroid omamentationD reticular ornamentation!] irregular plicationsD 
small verrucose ornamentation!] and dense shallow reticular ornamentation. In addation|] the evidence of 
micro-morphological characteristics of fruits supports not only the merge of P. lapathifolium L. var. sal¬ 
icifolium Sibth. to P. lapathifolium L. [] treated as synonym of P. lapathifolium L. [] but also the view 
that P. longisetum De Br. is the variety of P. posumbu Buch-Ham. ex D. Don. We also think that 
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P. lapathifolium L. var. lanatum[] Roxb. [] Stew, should be resumed the rank of species, and 
P. longisetum De Br. var. rotunatum A. J. Li should be regarded as tbe rank of speices. The evidences 
of micro-morphological characteristics of fruits also support the exist of a new species of Polygonum ping- 
wuense F. Z. Li et Y. T. Hou et S. J. FanQ sp. nov. 

Key words Polygonum[] Sect. Persicaria\] fruit shape[] pericarp micro-morphologyQ ornamentation^ China 


□ am Sect. Persicaria[][ ] D D 0 Polygonum \] 

□ □□□□□man 23 □□?□□□□□□□□ 

0 0 0 0 0 □ 00 □ D 0 □ 0 0 □ 00 0 0 0 0 

L. -P. Ronse Decraene et a 1 1 1 " D Craig C. Freeman 
& James L. Reveal 0 3n DD D D^D □ □ □ U D5Wi U 

□ □DDDDDDDDDDDD Persicaria □□□ 
Steward 7D D Q Q D 0 ™^ □ □□□□□□□□Q 
□□□□□□□□□□□□□□□□□□□□□□ 
□[□□□□□□□□□□□□□□□□□□□□□ 
oomDooooooo d 08 ' 13 ^ □□□□□□ 


□ □□□□□□[□□□□□□□□□a n D 14D m □ 

□ □□□□□□□□□□□□□□□□□ 6 □ 2Q 

□ □ □ □ □ U onD U □□□□□□□□□□□□□ 

□ □□□□□ 19 D 3DDDDDDDDDDDD 

□□□□□□□□□□□□□□□□□□□□□ 

1 □ □ □ □ D 

i-i □□□□□□□□□□□□□□□□□□ 
DOODODOOODOODOODOODDOOO 
D 


□ i □□□□□□□□□□□□□ 

Table 1 Source of materials and Herbaria 


0 0 

0 0 0 0 

0 0 0 0 0 

0 0 0 0 

0 0 0 0 

0000000 

0 0 0 

No. 

Plant name 

Locality and habitat 

AltO m 0 

Collecting date 

Collecter and Number 

Herbarium 

1 

0 0 0 

j-j j-j j-j short style 

0000000 

Zhuanta ridgeQVIt. LaoshanQShandong 

— 

2002 -10 -23 

ODD 

0 F Z LiQs. n. 

SDNU * 

P. japonicum L. G D G 

long style 

0 0 

Shanghai 

— 

— 

— 

SDNU 

2 

□ □ □ 

P. amphibium L. 

0000000 

Laohu areaQ DongpingQ Shandong 

— 

2004 - 10 - 17 

0 0 0 

0 C Y Qu004103 

SDNU 

3 

□ □ 

P. barbatum L. 

□ □□□□□ 
XishuangbannaQ Yunnan 

— 

1980 -06 -05 

K. S. Chow etc. s. n. 

PE * * 



□ □□□□□□□□□□□ 





4 

0 0 

P. glabrum Willd. 

□ □ □ □ 

Experiment farm[] MeifengtaiQ 

2150 

1997 -11 -21 

ODD 

0 J R Chen097533 

PE 



NantouQ Taiwan 






0 0 

P. viscosum Buch. -Ham. ex D. Don 

□ □□□□□□□ 



OOOfflOO 


5 

Weihe town[] Shangzhi cityQ 
Heilongjiang 


2003 -08 -05 

□ Y T Hou & 

C Y Qu[]002 

SDNU 


0 0 

□ □ □ □ 


2002 -08 -11 

0 0 0 

SDNU 

5 

[] [] trigonous 

Mt. Mengshan[] Shandong 


0 F Z LiQs. n. 


P. persicaria L. j 

biconvex 

□ □ □ □ 

Mt. Mengshan[] Shandong 

— 

2002 - 08 - 11 

0 0 0 

0 F Z Li[]s. n. 

SDNU 

7 

0 0 

P. viscoferum Mak. 

□ □□□□□□□□ 

XidaliuQ Mt. AishanQ 


2002 -09 -29 

0 0 0 

0 F Z Li[]5023 

SDNU 


PenglaiQ Shandong 




8 

0 0 0 0 

P. lapathifolium L. 

□ □□□□□□□□ 

□ □ □ □ □ 

South-China Institute of BotanyQ 
CASQ GuangzhouQ Guangdong 

— 

2002 - 11 - 19 

OOOfflOO 

0 S J Fan & 

X J ZhangQ s. n. 

SDNU 
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0 0 0 0 

0 0 0 0 0 

0 0 0 0 

0000 0000000 

ODD 

No. 

Plant name 

Locality and habitat 

AltO m0 

Collecting date Collecter and Number 

Herbarium 

9 

0 0 0 0 0 0 

P. lapathifolium L. var. 
salicifolium Sibth. 

00000000 

Weihe town[] Shangzhi city[] 
Heilongjiang 

— 

2003 - 08 - 05 0 0 0 00 0 0 

0 Y T Hou & C Y QuOOll 

SDNU 

10 

0 0 0 0 0 0 

P. lapathifolium L. var. 
lanatunf] Roxb. Q Stew. 

□ □ 

Fujian 

— 

0 0 

0 R LinO 2550 

PE 

11 

0 0 

P. orientale L. 

□ □□□□□□ 
roadside[] Huichun[] Jilin 

— 

2003 - 08 -13 0 0 0 00 0 0 

0 Y T Hou & C Y Qu[]038 

SDNU 

12 

0 0 

P. tinctorium Ait. 

□□□□□□□□□□□a 

Garden[] Harbin[] Heilongjiang 

— 

1975 -09 -06 ^ ^ 

0 K J Guan077509 

PE 



□ □□□□□□□□ 




13 

0 0 0 0 

□ □ □ □ □ 

630 -650 

1996 -07 -28 ^ ^ 

0 Z Y LiuQ13468 

PE 

P. assamicum Meisn. 

grass or open placeQ SanquanQ Mt. 



Jinfoshan[] Nanchuan[] Sichuan 




14 

□ □ 

g g trigonous 

P. hydropiper L. ^ __ 

biconvex 

□ □ □ □ 

ChengduQ Sichuan 

□ □ □ □ 

ChengduQ Sichuan 

_ 

0 0 0 00 0 0 

0 F Z Li & S J Fan0200331 

0 0 0 00 0 0 

0 F Z Li & S J FanQ200331 

SDNU 

SDNU 

15 

0 0 0 

P. pubescens Blume 

□ □ □ □ 

Baoting[] Hainan 

— 

0 0 0 00 0 0 

2002 -11-18 □ S J Fan & X J ZhangO 
0211037 

SDNU 


0 0 0 

□ □□□□□□□□□□ 


|o o o 1 


16 

P. posumbu Buch. -Ham. 

Xishuangbanna Tropic Botanical 

— 

2003 - 10 - 10 _ 

1 C J ZhaoQl 513 

SDNU 


ex D. Don 

Garden[] Yunnan 




0 0 0 

P. longisetum De Br. 

□ □□□□□□□□□□□□□ 


0 0 0 00 0 0 


17 

South-China Institute of Botany[] 
CASQ Guangzhou[] Guangdong 


2002 -11-19 OSJFan&XJ ZhangO 
0211028 

SDNU 


0 0 0 0 0 

□ □□□□□□□ 


2002 -07 -06 ^ ^ 

0 F Z Li00272 


18 

P. longisetum De Br. var. 

DazhuQ Mt. AishanQ 

— 

SDNU 


rotundatum A. J. Li 

PenglaiQ Shandong 



19 

0 0 0 

P. taquetii Levi 

□ □□□□□□□□□□ 
grass placeQ Mt. PingfengQ 
LinquanQ De’an[] Jiangxi 

190 

i996 ii 07 n n n 

□ CM TanQ9611030 AQ 

SDNU 

20 

0 0 0 

P. foliosum H. Lindb. 

□□□□□□□□□□□a 

beach[] Burhatong river[] 
AntuQ Jilin 

— 

2003 - 08 -15 0 0 0 00 0 0 

0 Y T Hou & C Y QuQ040 

SDNU 

21 

0 0 0 

P. limicola Sam. 

□ □□□□□□□ 
HuilongzhouQ DongkouQ Hunan 

300 

ODD 

0 L H LiuQ16567 

PE 

22 

0 0 0 

P. pingwuense F. Z. Li et Y. T. 
Hou et S. J. Fan 

0000000000 
farmland side[] PingwuQ Sichuan 

— 

2003 -10 -14 0 0 0 00 0 0 

0 F Z Li & S J FanO 200341 

SDNU 


*000000000 
* *000000000000000 
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1.2 □ D 

□ □□□□□□□□□□□□□□□□□□□ 
□ □□□□□□□□□□□□□□□□□□□□□ 
DDDGDGDDGGDDDD IB-5 D □ □ D D 

□ □□□□□□ 2 ~ 3 □ G □ DD HITACHI S-570 
DDDDDDDDDDDGGDDDDDDDDD 

□ □LOOOOOOOfl 15D GG dddddddd 

□ GDGG 20 GGDDDDGDGGDGGDG 

D D D D D 


2 □ □ D □ □ 

2.1 DGDGGDDGGGGGGGGGGGG 
D □ □ 

DDDDDDDDDGDGGDDGDGGGD 

DDGDDGDDDDGGDDD 1.33 -3.08 mm 
xO. 76 -2.48 mmQL/WG LGD D WGD D =1.05- 
1.87G DDDDDDDDD 7DDDDDDDDD 

□ □□□oofflooDoaraooofflooD 

DQ]DGDDDDDDDDDDDDmDD2DD 


□ 2 □□□□□□□□□□□□□□□□□□□ 


Table 2 The characters of the fruit shape and pericarp micromorphology of Polygonum section Persicaria 






□ □□ mmDD 



□ □ 

0 0 0 0 

0 0 

0 0 0 0 

□ □ □□ l/wd 

0 0 0 

0 0 

No. 

Plant name 

Shape 

Color et gloss 

Size et 

Micro-morphology 

Plate 





length-wide ratio 



1 

0 0 0 

P. japonicum L. 

00 00 0 00 000 00 000 
ovoidQ biconvexQ attenuate at apex[] 
without a beak. 

0 0 00 0 0 
black [] shiny 

0 0 0 short style 

2.17 x1.5301.42 

0 0 0 long styleO 
2.13 x1.390 1.53 

000000 

paracerebelloid 

ornamentation 

i 

0 1 ~4D 

2 

0 0 0 

□ □□□□HDD 

0 0 00 0 0 

2.24 x1.770 1.27 

0 0 0 0 0 

i 


P. amphibium L. 

elliptic-ovoid[] biconvex. 

black [] shiny 

irregular hollows 

0 5050 

3 

0 0 

□ □ □□ 3 □ □□ □ □ □ 

0 0 00 0 0 

1.87x1.3101.43 

0 0 0 

I 


P. barbatum L. 

ovoid[] trigonous[] without a beak. 

black [] shiny 

shallow hollows 

0 7030 

4 

0 0 

P. glabrum Willd. 

□□□□□□□□□□ 

ovoid[] biconvex[] with a short beak. 

o o o m o o 

black-brown[] shiny 

2.87 x2. 170 1.32 

000000 
irregularly shallow 
placations 

I 

0 90100 

5 

0 0 

P. viscosum Buch. -Ham. 

ex D. Don 

□ □□□□□ 3D □ □ □ □ □ □ 

elliptic-ovoid[] trigonous[] with a 
beak at apex. 

o o o m o o 

black-brown[] shiny 

2.25 x 1.43Q 1.57 

0000000 
irregular verrucae 

i 

0 110120 






0 0 00 0 0 0 0 




□ □□□□□□□□ 3 □ □□ □ □ 


0 0 trigonousO 

o m o m o o 


5 

0 0 

□□□□□□ 

o o o m o o 

1.92 x1.6001.02 

trigonous[] paracer¬ 

II 


P. persicaria L. 

orbicular-ovoid[] biconvex[] or trigo- 

black-brown[] shiny 

0 0 biconcaveO 

ebelloid omamen- 

0 1 -40 



nousQ acute at apex[] with a beak. 


2.12 x1.630 1.30 

tationQ biconvexQ 






shallow hollows. 


7 

0 0 

P . viscoferum Mak. 

□ 3nmnnn 

elliptic-ovoid[] trigonous[] without a 
beak. 

0 0 00 0 0 
black [] shiny 

1.33 x1.090 1.22 

0 0 0 0 
shallowest hollows 

II 

0 5050 

8 

0 0 0 0 

P. lapathifolium L. 

□□□□□□□□□□□□□ 
broadly ovoid[] biconcave[] with a 
short beak at apex. 

o o o m o o 

black-brown[] shiny 

2.05 x 1.660 1.23 

000000 
irregularly shallow 
hollows 

II 

0 7 030 


000000 

0 0 00 0 00 0 0 0 0 0 

o o o m o o 

black-brown[] shiny 


000000 

II 

0 90100 

9 

P. lapathifolium 

L. var. salicifolium Sibth. 

ovoid[] biconcave[] with a short beak 
at apex. 

1.88 x 1.54Q 1.22 

irregularly shallow 
hollows 

10 

000000 

P. lapathifolium 

L. var. lanatum 

0 0 00 0 00 0 0 0 0 0 
ovoid[] biconcave[] with a short beak 

o o o m o o 

black-brown[] shiny 

2.32 x 1.87Q 1.24 

0 0 0 0 0 
cerebelloid 

ornamentation 

II 

0 110120 


Q Roxb. Q Stew. 

at apex. 








□ □□□□□□□□□□□□□□□□□□□□□□□□□□ 


0 0 0 0 

Plant name 


o o 

P. orientale L. 


o o 

P. tinctorium Ait. 


0 0 00 0 0 00 0 0 0 0 
ovoidD subbiconcaveQ without a 
beak at apex 

□ □ □□ 3 □ □□ □ □ □□ □ 
ovoid[] trigonousD attenuate at apex[] 
with a beak. 


□ □□□□□□ 3D □□□□□□ 

□□D□ DDDD 

P. assamicum Meisn. elliptic-ovoidD trigonousD acute at a- 
pexD with a short beak. 


D D 

P. hydropiper L. 


0 0 0 

P. pubescens Blume 


00 00 000 30 oo 0000 
0 0 0 0 

ovoidD biconvex or trigonousD acute 
at apexD with a short beak. 


oo oo 3oooooomooo 

ovoidD trigonousD acute at apexD 
with a short beak. 


DDD DDDD 3DDDDDDHDDD 

P. posumbu Buch. -Ham. ovoidD trigonousD acute at apexD 
ex D. Don with a short beak. 


DDD 

P. longisetum De Br. 


0 0 0 0 0 
P. longisetum De 
Br. var. rotundatum 
A. J. Li 


0 0 0 

P. taquetii Levi 


0 0 0 
P. foliosum 
H. Lindb. 


0 0 0 

P. limicola Sam. 


oo oo 3oooooomooo 

ovoidD trigonousD acute at apexD 
with a short beak. 


DDDDDDD 3D DD DDDD 

DDDD 

elliptic - ovoidD trigonousD acute at 
apexD with a short beak. 

D D D DD 3 D DD D D DD D D 
D DD D D D 

narrowly ovoidD trigonous or bicon- 
vexusD attenuate at apexD with a 
short beak. 


D D DD D DD D D 

ovoidD biconvexD without a beak. 


DDDD 3D DD DDDD 

ovoidD trigonousD acute at apex. 


DDD DDDDD3DDDDDDDDDD 

P. pingwuense narrowly ovoidD trigonous or bicon- 

F. Z. Li et Y. T. Hou vexD attenuate at apexD with a short 

et S. J. Fan beak. 



D DD mm DD 



□ □00 

D D DD L/WD 

□ □ □ 

□ □ 

Color et gloss 

Size et 

Micro-morphology 

Plate 


length-wide ratio 



□ □□□□□□ 
black-brownD shiny 

2.61 x 2.480 1.05 

□ □□□□□ 
paracerebelloid 
ornamentation 

hi 

□ 1Q20 

□ □□□□□ 
brownD shiny 

2.80 xl.76Ql.59 

□ □ □ □ □ 
cerebelloid 

ornamentation 

III 

□ 3»0 

□ □ m □ o 

brownD shiny 

2.38 x 1.270 1.87 

□ □ □ □ □ 
cerebelloid 

ornamentation 

III 

□ 5Q5Q 

□ □□mao 

black-brownD opaque 

□ □ trigonousD 
1.62 x1.1201.45 

0 0 biconvexO 

□ □ □ □ □ 
parareticular 

ornamentation 

III 

0 7 -100 


3.08 x2.030 1.45 



□ □□□□□ 
blackD opaque 

1.86 x1.340 1.39 

□ □ □ □ □ 
parareticular 
ornamentation 

III 

0 HQ12Q 

0 D D m D D 

black-brownD shiny 

1.79 x11.170 1.53 

□ □ □ □ □ 
cerebelloid 

ornamentation 

III 

0 13Q14Q 

D D DD D D 

blackD shiny 

1.52 xl.02Q 1.36 

□ □ □ □ □ 
cerebelloid 

ornamentation 

IV 

□ i[JD 

D D DD D D 

blackD shiny 

1.70 x 1.12Q 1.52 

□□□□□□ 

paracerebelloid 

ornamentation 

IV 

□ 3»0 

D D DD D D 

brownD shiny 

1.39 x0.760 1.83 

□ □ □ □ □ 
shallowly reticular 
ornamentation 

IV 

□ 5050 

D D D [□ D D 

black-brownD shiny 

1.33 xO.910 1.46 

□ □□□□□ 
irregularly shallow 
hollows 

IV 

□ 7130 

□ □□[ODD 

black-brownD shiny 

1.92x1.3401.43 

□ □ □ □ □ 
cerebelloid 

ornamentation 

IV 

0 90100 

□ □□□□□ 
brownD shiny 

2.40 x1.370 1.75 

□□□□□□ 
irregularly shallow 
hollows 

IV 

0 11Q12Q 
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2-2 □□□□□□□□□□□□□ 

2 - 2.1 □□□□□□□ 

□ □□□□□□□□□□□□□□□□□□□□ 

□ do am □mnmnnnm □□□□□□□□ 

DDDDDDDDD 2Q 

D iDD D D D D D D D DD DD DD D D niQ 
3OTCD D D DD D D IIID5D6DDD D DD D D IVD 
9D10DDD 0 DO 0 0 IHD13D14DIX1 QfflOO IVD 
1D2QD 

D 2DD D D D D D D D D DD DD DD D D ID7Q 

8QDD man amoa ivdiidisdd 

□ 3QD □□□□□□□□□□□□□□□□□□ 

01D12DD 

□ 400 0 D □ 0 D 0 □ □ □□ □□ 00 D □ 0 

dodd imamaoofflao ivd3d*dd 

□ 50DQDDD00ffl0aCDQDD0na 

□ IIICPDIODDD D DD D D IIID11D12DD 

D 6QD □□□□□□□□□□□□□□□□□ 

IVD5D5QD 

2-2.2 □□□□□□ 

□ □□□□□□□□□□□□□□□□□□a 
0 ffl 0D D 0 D a ooa 0 □ 00 00 0 0 0 0 □□ 

□ □ □ 2D 

DiDDDDDDDDDDDDDDDDDD ID 

D2DDDDDDDDDDDDDDDDDD 
1 CPD5DDD DDDDDDDDD HCPCKDOD D D 
D D D IVD7D3DD 

D 3D D D D D D D D D DD DD DD D D 1 D9D 
lODD 

D4DDDDDDDDDDDDDDDDDDD 
D D D m D7D3DD 

2.2.3 DDDDDDD 
DDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDD2QD 

D 1DD D D D D D D D D DD DD DD D D HID 
1D2DD 

D 2DD DDDDDDDDDDDDDDDDDD 
D HD11D12DD 

D 3DD D D D D D D D D DD DD D D DD D D 
IID^UDDD D D D D DD D D ITOODD 

2.3 DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDD 


DDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDD 

DDDDDDDDDDDDDDDDDDDDDD 

3 □ □ 

D1DDDDDDDDDDDDDDDDDD 
DDDDDDDDD DDDDDDDDDDDDD 
DDDDDDD 

D 2DD D D D D DD lapathifolium L. var. 
salicifolium Sibth. [][] Sibth. [] 1794 DDDDDD 

DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDD DDDD 
DDDDDDCDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDD DDDDDD DDDD 
DDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDD 
D D D D D D DD P- lapathifolium L. DDD D D D 
DDDDDDDDDDDDDDDD 012Q D DDD 
D D 

D 3DD D D D D DD lapathifolium L. var. 
lanatum D Roxb. □ Stew. DDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDD P. lanatum Roxb. D 

D 4DD DDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 

DDD Steward 1930 [f 60 D DDDD P '• longisetum 
De Rr. DDDD DD P- posumbu Ruch. -Ham. ex D. 
Don[][] DDDD P- caespitosum Rlume var. longise- 

tuiQ De RruynD StewardD D D DD D DD 1992[J l3D 
DDDDDDDDDDDDDDDDDDDDD 
DDDDDDD DDDDDD DD DDDDDDD 

D Steward 0 7 °D D D D D DD P - caespitosum Rlume D 
D P■ posumbu Ruch. -Ham. ex D. Don DDDDDD 

DDDDDDDDDDDD DDDD DD DDDD 

D D DD D DD P- posumbu Ruch. -Ham. ex D. Don 
var. longisetunf] De RruynD F. Z. Li et C. Y. QuD 
comb. nov. DD 

D 5DD D D D DD P- longisetum De Rr. var. ro- 
tundatum A. J. LiDD DDD 1995 DDDDDD 

D d10d D DDDDDDDDDDDDDDDDDD 
DDDDDDODDDDDDDDD DDDDDD 
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□ □□□□□□□□□□□□□□□□□□□□ 

DOOOOOOQOaOOEDDODaOOOO 

GQ P. rotundatun {] A. J. Li. [] F. Z. Li et C. Y . 
Qu[] comb. nov. [][] 

D 6QD □ 00 Polygonum pingwuense F. Z. Li et 
Y. T. Hou et S. J. FanQ sp. nov. DD D G □ □ □ 

DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 
DDDDDDDDDDDDDDDDDDDDDD 
D D D D DD 

□ □ □ □ 

1. L P Ronse DecraeneD J R Akeroyd. Generic limits in Po¬ 
lygonum and related geneirQ PolygonaceaeD on the basis of 
flora character^ JD- Bot J Linn SocD 1988Q 98D 321 - 
371. 

2. L P Ronse DecraeneD S P HongD E Smets. Systematic sig¬ 
nificance of fruit morphology and anatomy in tribes Persi- 
carieae and PolygoneaeD PolygonaceaeQJ JD- Bot J Linn 
SocD 2000D 134D 301 -337. 

3. C C FreemanD J L Reveal. Polygonacea@ MD- //Flora of 
North America. St. LouisD Missouri Botanical Garden 

PressD 2005 D 5. 

4. D D DD Lee Y ND- DDDDDDDDD Flora of KoreaD 
D MD- Korea. SeoulD Kyo-Hak Publishing Co. D Ltd. D 


1996D 96 - 114. 

5- DDDDDDDDDDDDD- DDDDDDDDDD 
D md. D D DD D D D D [J003D164 -168. 

6- D D D • D D D D DD md. D D DD D D D D D2004. id 
162 -164. 

7. Steward A N. The Polygoneae of Eastern Asi§ JD- Contr 
Gray HerbD 1930D 88D 1 - 129. 

8. D D D • D D D D DD MD. D D DD D D D D D1998. 25 
D 1DD15 -35. 

9. Li A JD Bao B JD A E Grabovskaya - BorodinaD et al. Po- 
lygonaceaeQ M D- //Flora of ChinaD BeijjingD Science 
pressD2003.5D277 -350. 

10 . D D D • D D D D D D DD JD- D D D D D 1995Did 4DD 

413 -418. 

H-DDDDDDUDD-DDDDDDDDDDDDDD 
DDDDDDDJD-DDDDDD D1991D1D lDDi -7. 

12-DDDDDD-DDDDDDDDDDDDDDDDD 
D D DD JD-D D D D D D D1991D20 3DD258 -263. 

13.DDDDDD-DDDDDDDDDDDDDDDDD 
D D DD JD- D D D D D D □i992Qii 3DQ269 -274. 

14- DDDEDDD-DDDDDDDDDD DDMD-DDD 
DDDDDDDDDDD D1998D1 -235. 

15- DDDDDDDDDDDDDDDDDDDDDDD 
D-DDDDDDDMD- DDDDDDDD D1980D1 - 
374 . 




□ □I 1 ~40 0 0 01 -2Q 0 □ □ 0 1. X3002. X60003 -4D □ □ □ □ 3. x35Qt. x6OO05 -6 0 0 □ 5. x25[]6. x6000 

7 -8 0 0 7. x 35Q3. x 600Q5 - 10 0 0 9. x30Q10. X30Q11 - 12 Q Q 11. x40Q12. x600 

Plate I 1 ~4 P. japonicum L. []1 ~2 Fruit with long style 1. x30[]2. x600[]3 ~4 Fruit with short style 3. x3501. x600[]5 ~6 P. 
amphibium L. 5. x25[]6. x600[]7 ~8 P. barbatum L. 7. x35[]8. x600[]9 ~ 10 P. glabrum Willd. 9. x 30[] 10. x30[]ll ~ 12 
P. viscosum Buch. -Ham. ex D. Don 11. x40[]12. x600 
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0 0 H 1 ~4 □ □ U ~2 □ □ 1. X4O02. X600D3 -4 0 0 1. x40Q2. x600Q5 ~6 0 0 5. x60Q5. x600Q7 ~8 0 □ 0 0 7. 

x40Q3. X60009 -10 0 0 □ 0 □ □ 9. X400 10. X600D11 ~12D 0 0 □ 0 □ 11. x 35012. x 600 

Plate II 1 ~4 P. persicaria L. [] 1 ~2 Triangulate 1. x40[]2. x600Q3 ~4 Biconvex 1. x40[]2. x600 5 ~6 P. viscoferum Mak. 

5. x60Q6. x 600Q7 ~ 8 P. lapathifolium L. 7. x40[]8. x600[p~10P. lapathifolium L. var. salicifolium Sibth. 9. x40[]10. x600[] 
11 ~ 12 P. lapathifolium L. var. lanaturrQ Roxb. Q Stew. 11. X35Q12. x600 





□ □ m 1-200 1 . X 3 O 02 . x 600 [P~ 4 D 0 3 . x 35 Q 4 . x 6000 5 - 6 Q Q Q Q 5 . x 40 [] 6 . x 600[]7 - 10 Q Q 1 - 2 QD 

7 . x 35 Q 3 . x 60009 ~ 10 0 0 9 . x 30010 . x 600 []ll - 12 0 0 0 11 . x 40012 . x 600013 ~ 14 0 □ □ 13 . X60Q14. x 600 

Plate III 1 ~2 P. orientale L. 1 . X 30 Q 2 . x 600 Q 3 ~4 P. tinctorium Ait. 3 . X 35 Q 1 - x 60005 ~ 6 P. assamicum Meisn. 5 . x 400 
6 . X 6000 7 ~ 10 P. hydropiper L. 07 ~ 8 Biconvex 7 . x 350 8. x 6000 9 ~ 10 Triangulate 9 . X 30 Q 10 . x 600011 ~ 12 . P. pubescens 
Blume 11 . x 40012 . x600013 ~14P. posumbu Buch. -Ham. ex D. Don. 13 . x 60014 . x 600 
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